EFFECTS OF TWO TEMPERATURE REGIMES ON VARIABILITY OF GROWTH STAGE COMPONENTS IN TWO TOMATO CULTIVARS AND THEIR Fi HYBRIDS
Knowledge of the heritable variability of earliness in tomato (Lycopersicon esculentum Mill.) is desirable to get recombinations that are suitable for short season regions that may have adequate or suboptimal temperatures for the common tomato varieties. The earliness of tomatoes can be partitioned into component growth stages, and Powers et al. ( 19 5 0) proposed the following three stages: first stage, seeding to first bloom; second stage, first bloom to first fruit-set; and, third stage, first fruit-set to first ripe fruit. They concluded from the use of two varieties that the first two stages were each controlled by three, and the third stage by two major gene pairs. The variability in time to progress through a given stage of the above com ponents of the life cycle was studied in very highly homozygous cultivars and their reciprocal hybrids in two different temperature regimes.
Two cultivars, Bonny Best ( BB) and Immur Prior Beta ( IPB) , and their reciprocal hybrids were grown in greenhouses under two temperature regimes: a warm house at 19-21 C, and a cool house at 10-12 C. In each house a ran domized block with four replicates of single-plant plots was employed. Data from the two temperature regimes were evaluated separately because there was no replication of houses, thus analysis of variance was used for each stage within each temperature regime. Growth was very uniform within each line in each house, and the pedigree of inbreeding assures high homozygosity in the parental lines and hence uniform Fi generations.
The results in Tables 1 and 2 show IPB progressed through each stage more rapidly than BB, and the differences between these varieties at each stage under both temperature regimes were significant. The growth of both cultivars in the cool regime was obviously slower than in the warmer conditions. The reciprocal hybrids did not show such consistent behavior. Under the warm temperature (Table 1 ) the reciprocals showed no significant differences until stage 3, in which the hybrids differed significantly from each other and from parental lines. In contrast, in the cool regime (Table 2) there were significant differences in earliness between the reciprocals at each of the three stages. These data from the cool house show a reversal of order for the reciprocal hybrids in stages 2 and 3, although at each of those stages, both hybrids were significantly earlier than the two parents. The data for total days required for each line show that reciprocal hybrids responded differently to temperature effects. At the warm temperatures (Table  1) , the differences between reciprocal hybrids were not significant and both hybrids were intermediate between the two parents, although both hybrids were close to the early parent. At the cool temperatures ( Table 2) , both reciprocal hybrids were earlier than both parents, although the (IPB x BB) Fi hybrid was not signi ficantly earlier than the IPB parent. The difference between the reciprocal crosses at the cool temperatures was significant. The earliness of the hybrids at the cool temperatures may be associated with the heterozygosity expected in an Fi generation.
It is recognized that the small sample size and use of the randomized-block design limits the effectiveness of the statistical analysis; therefore, inferences should be drawn with caution. Nevertheless uniform genotypes and environments war rant considering that the hybrids showed to advantage in the cool temperature, and these responses were obscured under optimum temperatures. The differences observed in stage one would not have been observed if the young plants had been grown under the usual horticultural practices, in which the first 7-8 weeks were in protective structures with relatively warm growing conditions. Subsequently, under field conditions, the fluctuating temperatures could provide sufficient optimum temperature periods to mask the cool temperature growth responses in stages 2 and 3. To avoid these situations, the controlled temperature regimes could be employed to identify the earliest of the component stages. Then selection could be effected in segregating popula�ions for recombinations of short stages, or if the heterozygous condition was associated wit11 the earliest stages, then specific combining abilities should be evaluated under cool temperature regimes.
